Changes in photosynthetic capacity of the seaweed Gracilaria tenuistipitata Zhang et Xia acclimated to monochromatic blue light were studied. For this purpose, affinity for external inorganic carbon, light use efficiency, carbonic anhydrase (CA; EC 4.2.1.1) activity and content of ribulose-1,5-bisphosphate carboxylase/oxygenase (Rubisco; EC 4.1.1.39) were determined in thalli acclimated to 45 mmol m ª2 s ª1 of blue light. Thalli cultured in white light of the same photon fluence rate were used as a control. Lower maximal photosynthetic rates (i.e. at light and carbon saturation) were obtained in the thalli cultured in blue light. Apparently, this lower photosynthetic capacity was not due to differences in affinity and/or capacity for use of external dissolved inorganic carbon (DIC) since (1)
Introduction
The acclimation of plants to different light qualities has been demonstrated to include changes in growth rate and carbon and nitrogen content (Dring and Lüning 1983, Dring 1988) . In this sense, the favourable effects of blue light on protein synthesis and enzyme activation have been extensively studied for both green microalgae and higher plants (Kowallik 1987 , Ruyters 1987 , Senger 1987 , Wada and Kadota 1989 , Senger and Senger 1991 . In macroalgae, it has been shown that blue light stimulates the growth of some Chlorophyceae and Pheophyceae (Clauss 1970 , Müller and Claus 1976 , Schmid and Dring 1993 . In contrast, Lüning (1992) and Figueroa et al. (1995) obtained a much lower growth rate in Porphyra leucosticta cultured in blue light in comparison to white light. Similar growth rates in red and blue light have been described for Gracilaria sp. (Beer and Levy 1983) , Palmaria palmata (Lüning 1992) and Gelidium sesquipedale (Carmona et al. 1996) .
Abbreviations -a, ascending slope of oxygen evolution vs. PFR curves at limiting PFRs; AZ, acetazolamide; BL, blue light; CA, carbonic anhydrase; DIC, dissolved inorganic carbon; g p , photosynthetic conductance; I k , light saturation parameter; PC, phycocyanin; PE, phycoerythrin; PFR, photon fluence rate; P max , light saturated photosynthesis; PS, photosystem; RGR, relative growth rate; WL, white light. ). In addition, the pool size of Rubisco was not modified by the blue light treatment since there were no significant differences in Rubisco content between white (12.14% of soluble proteins) and blue light (12.13% of soluble proteins) treatments. In contrast, F v /F m was increased by 11% and photosynthetic efficiency for oxygen production was reduced by 50% in blue light. This absence of correlation between quantum yields for maximum stable charge separation of photosystem II and oxygen evolution suggests that blue light promote changes in rates of photosynthetic electron flow.
One possible explanation for changes in growth rate in blue light is an alteration in the photosynthetic performance. Typically, algae grown in blue light exhibit higher light saturated photosynthesis (P max ) per Chl a unit but lower photosynthetic efficiency than those grown under white light (Falkowski 1980 , Richardson et al. 1983 , Figueroa et al. 1994 . As suggested by Gantt (1990) , light quality could induce changes in photosynthetic efficiency of red algae due to an imbalance of the photosystems or differences in their turnover rates via alterations in the electron flow between PSII and PSI and/or the carbon fixation rate. Changes in (1) CO 2 availability by means of (de)-/activation of the mechanisms for using external DIC (2) Rubisco amount and activity and (3) concentration of pigments and photosynthetic electron flux units could modulate the carbon fixation rates (Sukenik et al. 1987) .
At present, only a few papers have focused on the regulation of the affinity to external DIC and/or Rubisco activity by growth light quality in algae. Forster and Dring (1992) and Schmid and Dring (1993) showed an increase in P max following blue light pulses in brown algae. The effect was attributed to the activation of enzymes implicated in the inorganic carbon metabolism. However, the increase of photosynthesis was not permanent and the initial level was reached again after a short time period (approximately 30-60 min). Forster and Dring (1992) demonstrated that red algae lack this mechanism inducible by blue light. In any case, the possible effect of blue light in the long term remains unexplored.
The objective of the experiments described in this study was to characterize the photosynthetic capacity of the red macroalga Gracilaria tenuistipitata acclimated to blue light. This species has been well studied with respect to its affinity to external inorganic carbon , Mercado et al. 2000 . The regulation of its inorganic carbon acquisition mechanism by growth conditions, such as the irradiance level, has been also reported (García-Sánchez et al. 1994 , Mercado et al. 2000 . For our study, Gracilaria tenuistipitata was cultured in continuos blue light. After acclimation, affinity to HCO 3 -, CA activity and Rubisco and pigment content were estimated. Quantum yield for maximum stable charge separation at photosystem II (F v /F m ) has been also measured using a pulse amplitude modulated (PAM) fluorometer. Thalli cultured under white light were used as a control.
Materials and methods

Cultivation
Gracilaria tenuistipitata Zhang et Xia was kindly provided by the Department of Physiological Botany, Uppsala University, Sweden, in 1991 and was maintained as described in Lignell et al. (1987) in 3 l Plexiglas cylinders containing seawater at constant temperature (26 ∫ 1aeC). A constant photon fluence rate of 45 mmol m ª2 s ª1 was provided by daylight fluorescent lamps (F20W/CW Osram). The medium was vigorously aerated (about 3 l air min ª1 ).
Treatments
Gracilaria tenuistipitata pre-cultured under white light was transferred to chemostasts containing 2.5 l of artificial seawater (Woelkerling et al. 1983) . About 2 g of alga were cultured at 45 mmol m ª2 s ª1 under continuous white light (WL) or blue light (BL). The renewal rate of the culture medium was 0.5 d ª1 and mixing was achieved by bubbling air into the tank at approximately 2 l min ª1 . Only healthy thalli were selected for the treatments. The constant blue photon fluence rate was provided by blue fluorescent lamps (General Electric 20 W B ª1 ) filtered through two Plexiglas blue filters, Röhm PG627 and PG602 (Fig. 1) . Photon fluence rate inside the culture was Physiol. Plant. 114, 2002 492 measured using a spherical quantum sensor Type 20HM33CM12KG (Zemoko, The Netherlands) connected to a data-logger (LI-1000, Li-Cor). The medium was completely renewed after 4 d in all the treatments. Measurements of FW per area, pigment and protein content, carbonic anhydrase activity, oxygen evolution and F v /F m were performed after 3 weeks of culturing.
Relative growth rate (RGR) was calculated as:
Where N o Ω initial FW, N t Ω FW at day t, T Ω time interval.
Oxygen evolution rate vs. PFR curves (P-PFR curves)
Response of the rate of oxygen evolution to three different pH values was investigated. For this, oxygen evolution was measured in 9 ml chambers at 26aeC with Clarktype oxygen electrodes (Yellow Springs 5221, OH, USA). About 40 mg of alga were transferred to the oxygen electrode chamber containing natural seawater at 35 salinity. Then, the seawater pH was adjusted with buffers. Three different values of pH were tested using independent samples: 7.0, 8.2 and 9.1. Tris was used to buffer at pH 7.0 and 8.2 and Ampso was used at pH 9.1. The buffers were used at a final concentration of 50 mM (2 M in stock). Suitable agitation of the medium in the chamber was obtained by a magnetic stirrer. The pH electrode and meter (Crison 52-08, Alella, Spain) were calibrated in buffer solutions referred to the NBS scale (Crison). Ten different PFRs ranging from 10 to 600 mmol m ª2 s ª1 were used to perform the P-PFR curves. Duro-Test lighting (model F13DTT/55K) lamps were used as a source of white irradiance. Glass neutral density filters were used. The different PFR values were measured in-side the chamber with a spherical sensor as described above. Respiration was measured in darkness before switching the light on. Oxygen evolution was recorded for 10-15 min Maximal photosynthetic rates (P max ) and ascending slope at limiting PFRs (a) were obtained from the fit of the curves to the equation given by Prioul and Chartier (1977) :
(P, the rate of photosynthesis; I, the PFD; q, convexity index). Light saturation parameter (I k ) was estimated as P max / a. Three independent curves (i.e. starting from different samples) were constructed for the three different pH values tested. Light response curves at pH 7.0 and 8.2 were also performed in the presence of acetazolamide (AZ). Each curve was analysed separately. The goodness of fit to the curve model was tested by using leastsquares regression analysis. The average R 2 value obtained from the least-squares regression analysis was 0.99.
Oxygen evolution was expressed on a surface area basis. FW per area was estimated by determining the surface area of samples that had previously been weighed. Surface area was determined by digitalization of an image, using a video system connected to a computer as described by Lüning (1992) . Samples were placed between two slides and pressed in order to get a flat image.
Determination of K s(DIC) and conductance for inorganic carbon (g p )
Fifty mg of alga were transferred to the oxygen electrode chamber containing a simple artificial seawater medium without inorganic carbon (450 mM NaCl, 30 mM MgSO 4 , 10 mM KCl and 10 mM CaCl 2 ; Beer et al. 1990 ) buffered at pH 9.1. After zero net O 2 exchange was attained, quantities of a 200-mM NaHCO 3 solution were injected into the chambers in order to create increasing concentrations of total inorganic carbon ranging from 0.01 to 4 mM. Oxygen evolution was recorded for 10-15 min after the addition of NaHCO 3 . Half-saturated rate of photosynthesis for total inorganic carbon (DIC) named K s(DIC) , was estimated using the double reciprocal plot. The goodness of fit was tested by using least-squares regression analysis. The conductance based on the concentration of DIC (g p(DIC) ) was obtained from the initial slope of O 2 evolution rate vs. DIC concentration curves (Johnston et al. 1992) . Photosynthetic conductance for CO 2 (g p(CO2) ) was estimated by multiplying g p(DIC) by the CO 2 /DIC ratio. The ratio of CO 2 to DIC at pH 9.1 used to calculate g p(CO2) was 3.85 x 10 ª4 .
Assay of total CA activity and effect of the inhibitors
Total CA activity was determined by measuring the activity in crude extracts using a potentiometric method.
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The time required for a drop of 0.4 pH units within the pH range from 8.4 to 7.4 was measured at 0-2aeC using a vessel containing 3 ml of sample buffer. Fragments of 50-100 mg of FW were ground in sample buffer (100 mM Tris, 5 mM EDTA-Na and 25 mM ascorbic acid; . Half of 1 ml of crude extract was transferred to the vessel-containing buffer. The reaction was started by rapidly introducing 2 ml of ice-cold CO 2 -saturated distilled water. One unit of relative enzyme activity (REA) was defined as (t o /t c )-1 where t o and t c are the times for pH change of the non-catalysed and catalysed reactions, respectively. Total activity was recalculated on a surface area basis. In order to test the effect of CA inhibitors, acetazolamide (AZ) and ethoxyzolamide (EZ) were added into the chamber to a final concentration of 50 mM when a constant O 2 evolution rate was obtained. A complete effect was obtained within 2-3 min. It was assumed that AZ cannot penetrate into the cell and inhibits only the extracellular CA (Palmqvist et al. 1990 , Axelsson et al. 1995 . In contrast, EZ inhibits both external and internal CA fractions. Stock solutions of the inhibitors were prepared in 0.05 N NaOH.
Determination of the amount of Rubisco
Samples of 150 mg were ground in liquid nitrogen and 2 ml of phosphate buffer. The crude extracts were centrifuged at 500 g for 5 min in order to eliminate the cell debris that formed a pellet at the bottom of the tubes. Protein concentration in crude extracts was determined in triplicate according to the method of Bradford (1976) . The extracts were submitted to SDS-polyacrylamide gel electrophoresis (Laemmli 1970) . Four samples of known concentration of commercial purified Rubisco from spinach (Sigma-Aldrich, Madrid, Spain) were also subjected to electrophoresis. Gel staining and de-staining was carried out as described by Rintamaki et al. (1988) . The images of the gels were digitized with a computer and analysed with the software NIH Image version 1.62 (National Institutes of Health, USA). Bands identified as Rubisco large subunit according to García-Sánchez et al. (1993) were quantified based on both size and intensity. A calibration curve was built based on the analysis of Rubisco bands obtained from the samples of known concentration (5-20 mg). The concentration of Rubisco in the algal extracts was determined using the calibration curve.
Pigment content
Chlorophyll a and total carotenoids were extracted in N,N-dimethylformamide (Inskeep and Bloom 1985) . Total carotenoid content was estimated by multiplying the optical density at 480 nm by a factor of 4.4. Biliproteins were extracted in phosphate buffer 0.1 M, pH 6.5 at 4aeC containing 10 mM Na 2 -EDTA and 4 mM phenylmethyl-sulphonylfluoride (PMSF). Biliprotein con- 0.19 ∫ 0.02 (n Ω 6) 0.17 ∫ 0.02 (n Ω 6) PE/PC 5.1 ∫ 0.8 (n Ω 7) 5.0 ∫ 1.1 (n Ω 7)
centration was estimated spectrophotometrically using the equations of Beer and Eshel (1985) .
Maximum quantum yield for stable charge separation at PS II
Maximum quantum yields were measured for stable charge separation at PSII by means of a pulse amplitude modulated (PAM) fluorometer (PAM-2000, Walz, Effeltrich, Germany). A piece of alga was introduced into the measurement chamber containing natural seawater buffered at pH 8.2 (2.1 mM DIC concentration). The minimum fluorescence level (F o ) was measured after dark adaptation in the absence of non-photochemical quenching according to the protocol described by Hanelt et al. (1997) for red algae. This protocol is specific for Rhodophycea and reduces the state transition component in the non-photochemical quenching. Then, a short saturating flash was provided in order to determine maximum fluorescence level (F m ). Variable fluorescence (F v ) was obtained from F m ªF o . Quantum yields for maximum charge separation (F v /F m ) was calculated according to the equation:
Statistics
The results were expressed as the mean values ∫. Statistical significance of means were tested with a model 1 one-way  followed by a multirange test by Fisher's protected least significant difference (Sokal and Rohlf 1981) .
Results
Relative growth rate of Gracilaria tenuistipitata cultured in blue light (0.6% d ª1 ) was significantly lower than was obtained with thalli cultured in white light (2.3% d ª1 ). Blue light treatment also produced significant changes in morphometric characteristics of the thalli since FW per unit area of BL-grown thalli was reduced by 25% with respect to WL-grown thalli (Table 1 ). The content of chlorophyll a expressed on a FW basis was reduced by 30% in BL-grown thalli, although biliprotein, carotenoid and total pigment contents (Chl a plus biliproteins) were not affected significantly (P Ͼ 0.05). As a consequence, the Chl a to biliprotein ratio in BL thalli decreased by almost 50% respect to WL. Physiol. Plant. 114, 2002 494 Oxygen evolution rate vs. PFR curves were affected by the pH in the medium in a different way, depending on the treatment (Fig. 2) . Photosynthesis by thalli from the two treatments was saturated by 500 mmol m ª2 s ª1 of white light at each pH assayed. Different ratios of free-CO 2 to HCO 3 -resulted from changing the pH of the medium. At pH 7.0, 10% of DIC is in the form of CO 2 ; in contrast, 98% of DIC is in the form of HCO 3 -at pH 8.2 and the CO 2 concentration is reduced to less than 0.1% at pH 9.1. Decreases in maximum photosynthetic rate with increasing pH can be attributed to decreases in the available DIC source for photosynthesis. In our experiments, the highest O 2 evolution rate expressed per area unit in WL grown thalli was reached at pH 7.0 ( Fig. 2 and 228 .9 ∫ 1.6 mmol O 2 m ª2 min ª1 ). For this treatment, an increase in the pH above 9.1 produced a reduction on photosynthetic rate at saturating irradiance by approximately 60% (Fig. 2 and 92.0 ∫ 3.3 mmol O 2 m ª2 min ª1 ) indicating a certain sensitivity to alkaline pH. Intermediate values of photosynthesis were found at pH 8.2. In contrast, photosynthesis at saturating irradiance (P max ) was hardly affected by a high pH (i.e. pH 9.1) in the thalli acclimated to blue light; in fact, P max was similar at the three-pH values assayed (117 ∫ 13 mmol O 2 m ª2 min ª1 ). It is interesting to note that P max values obtained from thalli grown under WL were higher than those obtained from BL-grown thalli at pH 7.0 and 8.2, but there were not significant differences in P max values at pH 9.1 (Fig. 2) . Acetazolamide had a drastic inhibitory effect at pH 8.2 and 9.1 since oxygen evolution rates were reduced by 80% in both treatments. However, photosynthesis was slightly increased (approximately 20%) at pH 7.0 in the presence of the inhibitor. Ethoxyzolamide had a stronger effect: photosynthesis was inhibited by 100% after its addition at alkaline pH (data not shown).
The so-called semisaturation point for irradiance, I k (Table 2) was reduced from approximately 206-39 mmol m ª2 s ª1 when the pH was increased from 7.0 to 9.1 in WL-grown thalli. In BL-grown thalli, I k was reduced by 60% when the pH was changed from 7.0 to 8.1 although it was not affected by pH 9.1. Photosynthetic efficiency values calculated from the model of Prioul and Chartier (1977) (a, Table 2 ) were similar at the three pH values assayed in both BL and WL grown thalli (P Ͼ 0.05; n Ω 3). It is interesting to note that mean a obtained from thalli grown in BL (9.3 ∫ 0.8 mmol O 2 mol ª1 photon, n Ω 9) was significantly lower (P Ͻ 0.05) than that obtained from thalli grown in WL (23 ∫ 6 mmol O 2 mol ª1 photon, n Ω 9). Maximal quantum yield (Fv/Fm) for stable charge separation measured at pH 8.2 was also affected by the treatments, although the variation pattern was different from a. So, F v /F m was 0.64 ∫ 0.03 (n Ω 8) for thalli grown in white light and 0.74 ∫ 0.01 (n Ω 8) for thalli grown in blue light.
The response to increasing light was modified by the addition of AZ into the medium (Fig. 3) . At pH 7.0, P max increased slightly in both BL-and WL-grown thalli al- 495 though I k and a were unaffected (Table 2, P Ͼ 0.05, n Ω 6). At pH 8.2, AZ decreased I k sharply from about 150-40 mmol m ª2 s ª1 in both BL-and WL grown thalli. Maximal photosynthesis was also decreased by 80% but a remained similar (P Ͼ 0.05; n Ω 6).
Photosynthetic rate vs. inorganic carbon concentration curves (Fig. 4) were performed at saturating irradiance. The curves were fitted to hyperbolic functions. At pH 9.1, photosynthesis by thalli grown under white light was not saturated by 2 mM of inorganic carbon, the DIC concentration in natural seawater. In contrast, photosynthesis by BL thalli was fully saturated at this concentration. In fact, half-saturated rate of photosynthesis for total DIC (K s(DIC) ) was almost doubled in WL-grown thalli with respect to BL ones (Table 3) . Paradoxically, the initial slope of the curves (named photosynthetic conductance) was not affected by the treatments. According to Mercado et al. (1998) , the values of g p(CO2) indicate a high capacity to use HCO3 -in the thalli coming from both treatments. Table 4 shows carbonic anhydrase activity and Rubisco content of the thalli grown in white and blue light. The values obtained are similar to the ones reported previously by , García-Sánchez et al. (1994) and Mercado et al. (1997 Mercado et al. ( , 2000 for this species. Carbonic anhydrase activity expressed on area surface in WL-grown thalli (1.8 ∫ 0.5 x 10 3 REA m ª2 ) was not significantly different respect to the activity obtained in BL-grown thalli (1.4 ∫ 0.3 x 10 3 REA m ª2 ) indicating that this enzyme was not involved in the acclimation to this light quality. The Rubisco content expressed on soluble protein basis was not significant different (P Ͼ 0.05) between WL-and BL-grown thalli.
Discussion
Maximum photosynthesis measured at DIC-and lightsaturation was 50% lower in BL-than in WL-grown thalli. This lower oxygen evolution rate would be attributed to changes on the rate of carbon fixation. Carbon fixation rate can be modulated by changes in CO 2 availability via (de)-activation of the mechanisms to use ex- Table 2 . Ascending slope at limiting PFRs (a, mmol O 2 per mol photon) and light saturation parameter (I k , mmol m ª2 s ª1 ) obtained from photosynthesis vs. PFR curves. The curves were measured at three different pH (7.0, 8.2 and 9.1) in absence (-AZ) and presence (π AZ) of acetazolamide, an inhibitor for external CA activity. Three different curves (i.e. from independent samples) were completed for each treatment. All the curves were analysed separately. The values are the mean ∫. . In our experiment, this possibility was researched by examining the CA activity and capacity to use HCO 3 -. Blue light did not produce changes in CA activity. Values of g p obtained at pH 9.1 for thalli cultured in blue and white light are consistent with a relatively high affinity for HCO 3 -as previously described for this species (Mercado et al. 1997 (Mercado et al. , 2000 . According to several authors , Gonen et al. 1995 , Israel and Friedlander 1998 , the use of HCO 3 -after transform- ation into CO 2 via external carbonic anhydrase is also demonstrated by the strong inhibition of photosynthesis by AZ at alkaline pH. Thus, it can be concluded that the culture of G. tenuistipitata in blue light did not modify its mechanism for DIC acquisition. Paradoxically, photosynthetic sensitivity to increasing pH was lower in BLgrown thalli with respect to WL-grown ones. In WLgrown thalli, P max decreased significantly at high pH, indicating that they used CO 2 more efficiently than HCO 3 -. This preference for CO 2 vs. HCO 3 -as a source of DIC was described previously by and Smith and Bidwell (1989) for G. tenuistipitata and Chondrus crispus, respectively. In our experiment, it is reflected by the reduction of I k , which changed from 206 to 39 mmol m ª2 s ª1 when the pH was increased from 7.0 to 9.1. The decrease in I k with increasing pH indicates that the amount of light necessary to saturate the photosynthesis was lower when HCO 3 -was the main ex- ternal DIC source (provided a change of pH from 7.0 to 9.1 produces a change of CO 2 to HCO 3 -ratio from 0.1 to 0.001). The inhibition of the external CA with AZ also produced a significant reduction of I k , demonstrating that this parameter is related to the actual availability of DIC for photosynthesis. The situation in blue light was different since P max was not affected by the pH. This result could indicate that affinity for DIC at alkaline pH in BL-grown thalli was higher than in WL-grown thalli; however, g p values were similar for both treatments. In that sense, it is noteworthy that photosynthetic rates at pH 9.1 and 2 mM of DIC were not reduced in BL-grown thalli with respect to WL; in contrast, P max at pH 7.0 (i.e. at CO 2 saturation) decreased by above 50% in BL thalli. Therefore, the absence of sensitivity to alkaline pH in thalli grown under blue light must reflect the limitation of the photosynthesis by other factors rather than a higher affinity to HCO 3 -. The lower photosynthetic efficiency in light use estimated as a obtained under this treatment is a strong support for this hypothesis.
Among the above mentioned other factors that could affect the carbon fixation rate are the amount and activity of Rubisco. From our data, the Rubisco pool size was not modified by the treatments since there were no significant differences in Rubisco content per FW or area. By assuming that Rubisco activity was proportional to its content (as demonstrated by Yokota and Canvin 1986 , Sukenik et al. 1987 and Mercado et al. 2000 for several algae subjected to different light regimes), it can be postulated that the ratio of P max to Rubisco activity at light and DIC saturation was lower in BL-grown thalli than in WL ones. This limitation can not be attributed to a reduction in pigment content since the ratio of total pigment relative to Rubisco was similar in BL than in WL-grown thalli. In that sense it is has to be noted that F v /F m , indicative for the number of PSII according to Genty et al. (1989) , was even 10% higher in BL grown thalli.
Another possible reason for the lower P max in BLgrown thalli are changes in the turnover time of the photosynthetic apparatus as a consequence of alteration in photosynthetic electron flow. In that sense, Sukenik et al. (1987) and Gantt (1990) suggested that electron flow between the photosystems rather than carbon fixation would be implied in the acclimation to blue light. Our results can be linked to this statement. Firstly, photosyn-thetic efficiency in BL-grown thalli was reduced by 50% with respect to WL-grown thalli. It is not expected that an increase in photorespiration contributes to the lower a observed in BL thalli since this parameter was not modified by changes in the ratio of O 2 to available CO 2 (i.e. changes in the pH of the medium in presence and absence of AZ). Secondly, because there was no correlation between F v /F m and P max or a when BL and WL-grown thalli are compared. The missing correlation between F v /F m and photosynthetic efficiency of oxygen production (a) has been attributed to N limitation (Falkowski et al. 1994) or to the energy imbalance between PSI and PSII (Kroon et al. 1993 ). According to Gantt (1990) , they could be due to deficiencies in the electron transport chain or changes in the spatial relationship between the two photosystems. In that sense, different authors have proposed changes in stoichiometry between the photosystems as a response of acclimation to different light qualities (Fujita et al. 1987 , Chow et al. 1990 , Cunningham et al. 1990 ). The alterations of the pigment ratios found in G. tenuistipitata grown in blue light agrees with the latter hypothesis. However, a decrease in the relative concentration of any other component of the photosynthetic electron chain cannot be discarded.
From the data shown in this study, it can be concluded that culturing G. tenuistipitata in blue light produced a reduction of its RGR by 75% respect to white light. This negative effect of blue light on the growth is correlated to changes in photosynthetic performance probably linked to alterations of photosynthetic electron flow rather than limitation in DIC fixation.
